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Abstract* 

I n  order  t o  study the  operation mechanism of  porous gas  d i f fus ion  
electrodes the  pore radii d i s t r i b u t i o n  and the  surface area of n i c k e l  
e lectrodes having d i f f e r e n t  s t ruc tures  were determined. 

On the  b a s i s  of d a t a  on the  electrode s t ruc ture  and of measurements 
of the rate of the  electrochemical reac t ion  a t  var ious gas /e lec t ro ly te  pressure 
differences,  a model f o r  the  operation of a porous gas e lec t rode  has been 
proposed. 

The electrochemical react ion i s  assumed t o  occur a t  the surface of 
macropores from which the  e l e c t r o l y t e  has been expelled by t h e  gas near the  
o r i f i c e  of micropores f i l l e d  with e lec t ro ly te ,  the lat ter ensuring the  
t ranspor t  of current .  It is f u r t h e r  assumed t h a t  t h e  s i t e s  a t  which t h e  
current  i s  generated a r e  uniformly d i s t r i b u t e d  over t h e  whole electrode 
surface.  

According t o  this model the  electrochemical a c t i v i t y  of a porous 
gas e lectrode depends on the  r a t i o  of the surface a r e a  of pores  free from 
e l e c t r o l y t e  t o  the  t o t a l  cross  sect ion of pores f i l l e d  with electrolyte. 

The maximum electrochemical a c t i v i t y  corresponds t o  d e f i n i t e  r e l a t i o n s  
between the  experimentally determined s t r u c t u r a l  parameters. A t h e o r e t i c a l  
treatment of severa l  porous electrode models has been c a r r i e d  out ,  t h e  r e s u l t s  
obtained being i n  good agreement with the experimental da ta .  

* Complete manuscript no t  received i n  t i m e  f o r  inclusion in the  DivisionaP 
Preprints .  


